Two brothers presented with olivopontocerebeliar atrophy of neonatal onset. The clinical features (failure to thrive, hypotonia, liver disease, effusions, and visual inattention) were similar to those of the four cases already reported, as were the necropsy findings of olivopontocerebellar atrophy, hepatic steatosis and fibrosis, and microcystic renal changes. The clinical similarities between this and the disialotransferrin developmental deficiency syndrome were noted. The characteristic abnormality of serum transferrin found in the latter syndrome was also found in the two cases reported here.
During the past five years, four children from two separate families have been described who had olivopontocerebellar atrophy of neonatal onset.' 2 The olivopontocerebellar atrophy seems to be just one manifestation of a congenital multisystem disorder that affects brain, liver, kidney, retina, and joints in particular, and which seems to have an autosomal recessive inheritance.
The diagnosis of olivopontocerebellar atrophy rests primarily on morphological evidence of degeneration of the cerebellar cortex and its afferent pathways; it has been well described in adults and to a lesser extent in older children. The first cases in adults were described at the turn of the century. 3 albumin and total protein concentrations were abnormally low, and transaminase activities were high, indicating hepatic disease (table 1) . The plasma electrolyte, urea, and creatinine concentrations were within the reference range.
Of the amino acid concentrations in plasma, taurine and glycine were raised. Urinary screen for organic acids, amino acids, glycosaminoglycans and reducing substances showed no abnormality. ac-Antitrypsin concentration was just below the lower limit of the reference range at 19-2 tmol/l (20-40 pmol/l).
After treatment with diuretics and albumin his condition improved. He became oedematous again during an episode of diarrhoea, however, and required further albumin. Transfer back to the referring hospital was being arranged when he suddenly became restless with an irregular breathing pattern and died soon afterwards. He was 15 weeks old at the time of death.
Necropsy confirmed the finding of thickened ventricular walls, although no other cardiac abnormalities were discovered. The liver was enlarged and fatty and histological emination showed macrovesicular fatty change, ductal plate abnormalities, and portal fibrosis (fig 2) . The kidneys were enlarged and pale; microscopically there was pronounced cystic dilatation of the tubules and collecting ducts, but the glomeruli were unaffected. The fixed brain weighed 560 g (normal for age), but the hindbrain accounted for only 18 g, 3% of the total (normal is 11% of total), the cerebellum being small with narrow prominent folia while the base of the pons was flattened (fig 3) . Histological examination of the cerebellum showed sub- no visual fixation. There was also limited abduction of both hips. Ultrasound examinations showed a small cerebellum, a small quantity of ascites, and no abnormality of the heart. A barium swallow examination showed a sliding hiatus hernia with marked gastro-oesophageal reflux. The electroencephalogram showed no abnormality, but the electroretinogram and visual evoked response indicated some loss of function of the visual pathways and the brainstem auditory evoked response suggested disturbance of the brainstem pathways. Biochemical examination of serum showed a low albumin concentration and raised transaminase activities, although these abnormalities were less severe than those of his brother (table 1) . There was no abnormality involving reducing substances, organic acids, or amino acids in the urine. Plasma amino acid concentrations were normal except those of proline and threonine, which were raised. The concentration of urate was also within the reference range. Thyroid studies showed that the concentration of thyroid stimulating hormone was high mU/l; reference range 0-5-6 mU/l), and total thyroxine concentration was low (38 nmol/l; reference range 90-195 nmol/l) as was that of thyroxine binding globulin (3) (4) (5) (6) mg/l; reference range 7-17 mg/l). Serum lipid and lipoprotein concentrations were also measured (table 2). The lipoproteins were within the reference range with the exception of apolipoprotein B, the presence of which was indicated by immunoelectrophoresis, though it was not quantifiable.
After confirmation that he had the same condition as his brother his parents wanted him to return home, and he died of pneumonia at the age of 17 weeks. At necropsy, there was bilateral bronchopneumonia, a moderate pericardial effusion, and a small amount of ascites. The liver and brain abnormalities were similar to those of his brother, but the kidneys looked normal.
SUBJECTS
Serum samples from the two patients with olivopontocerebellar atrophy of neonatal onset were analysed together with samples from four groups of control subjects: 300 normal adults, 10 infants and children suspected of having olivopontocerebellar atrophy or DDD syndrome but in whom further investigation con- The biochemical similarities combined with the remarkable clinical similarities between the DDD syndrome and olivopontocerebellar atrophy of neonatal onset suggest that they may represent parts of the range of a single genetic metabolic disease, or at least closely related inborn errors of glycoprotein metabolism. Any hypothesis about the precise site of the metabolic defect must explain how the sialic acid content of serum transferrin becomes deranged, how the serum concentrations of some (but not all) glycoproteins are substantially reduced, and how damage to the liver and parts of the central nervous system occurs. The sialic acid content of serum transferrin could be altered by an inborn error affecting the synthesis of the glycoprotein or by one affecting its degradation.
During synthesis of mammalian glycoproteins, the addition of sialic acid to galactose residues at the non-reducing terminals of antennas of complex asparagine-linked glycans occurs at a late stage in post-translational processing, and results in termination of the chain. It is catalysed by two ,-galactoside a-2-3 and a-2-6 sialyl transferases, which show specificity towards both the glycosidic linkage of the receptor galactose residue and the branch on which it occurs.'6 The number and the structure of the recipient oligosaccharide chains are themselves determined by the primary structure of the protein and by the activities of the processing glycosidases and glycosyl transferases in the cell in which it is synthesised. Thus a change in the number of sialic acid residues on the transferrin molecule could, in theory, be the result of a mutation in its structural gene or a change in the activity of any one of the processing enzymes up to and including the sialyl transferases that add the terminal sialic acid residues. A specific mutation in the transferrin gene, however, seems unlikely in view of the changes in other glycoproteins in these patients. The reported decrease in non-specific N-acetylglucosaminyl transferase activity9 raises the possibility that one of the seven N-acetylglucosaminyl transferases required A spoonful of sugar Mary Poppins' advice may well upset dentists but there appears to be more to the calming effects of sugar than meets the eye. Workers in Baltimore (Elliott Bass and Lisa Hoffmeyer, Pediatrics 1991; 87: 215-8) have shown that giving a small amount of sucrose by mouth to newborn babies before heel prick blood letting reduced the amount and duration of subsequent crying compared with that in babies given only water. Crying in babies after circumcision was also reduced by sucrose. Babies given nothing cried for 67% of the time after the procedure, those given a dummy moistened with water cried for 49% of the time, and those given a dummy soaked in 24% sucrose solution cried for 31% of the time. The effect is thought to outlast the taste of sugar. Previous studies on rats have given similar results and the effect was eliminated by pretreating the animals with an opiate antagonist suggesting that it might be mediated by endogenous opioids.
These studies are of great theoretical interest and sucrose as a calmer for minor procedures seems acceptable but for more painful procedures, including circumcision, it is difficult to justify withholding more effective pain relief. There is no doubt that newborn infants respond to pain and surgical stress' and they deserve to be treated properly in this respect. ARCHIVIST 
